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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEAHEr0 OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3yJIbTaThI M0 rojlaM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypce GU3NKU — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAyYHBIA METO]I MO3HAHUS MPHU BHITIOJHEHUN UMHU YI€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3leioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMHU Kypca (U3UMKM Ha ypOBHE CpPEAHEro O0OIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
NPUMEHUMOCTH TEOpHUHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, TaKk M MHTETPHUPYs 3HAHUSA U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTyallMd MpakTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBAHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYyYarolmMXCi K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PECHUS KaK pe3ylbTara H3YYCHHS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHHS Ha OKPYXKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJIsi Pa3BUTUS YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBmxeHwe. [[BuKeHHME  MaTepuaJbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KCHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOILIEHHOTO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectn. IlepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TTAICHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJibca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHod — npyxkuHbl.  [loTeHnmanpHass  SHEprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPABIX TE€N U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJIEKYISPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [paduueckoe NPENCTaBICHUE H3OMPOIIECCOB: HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ie/IbHAsT TEIIOEMKOCTh BEIlIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOIE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIOIHEPTETUKHY.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HachlllleHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJbHasl TeroTa miasieHus. Cyoaumarnus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TaPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUUYECKUid 3apsii.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM UM AMAJIEKTPUKU B IJIEKTPOCTATUUYECKOM IIOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETpP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CaMOCTOSITENbHBIA U HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOoTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAy4HbIH (hakT, runores3a, Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B dKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJIEKTPOJWUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuoopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYINAS CHJIA
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢aza KojeOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexrpomarauTHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIIOTHBIN MOKa3aTelhb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonmHOE BHYyTpeHHEE OTpakeHue. Moiesnb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEIIETKY.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIBLHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CII0XKHOCTh CTPOCHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. JleneHue U CUHTES slIep.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalbHbIe B3auMOoieicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB 4acTUIL (110 TOTOBBIM (GOoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJEN0BaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
raJakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku u acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALNIUYECKAST CTPYKTypa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghusi:  MarHUTHBIE TIONMIOCA 3€MJIHM, 3aJ€KH MArHUTHBIX Y/,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, IEeHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npenmera «Dusukay T0IKHbBL
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KXU3HCHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluu;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAsi ICTETHKY HAyIHOTO TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIILICHUE MTPU PELIEHUHN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETbHOMY TTOHUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYaIUsIX, B TOM YHUCJIE TP CO3JaHIH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a4UH, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEeMAaTH3alMI0 U WHTEPIpETAlNi0 WHPOPMAIMK Pa3INYHbIX BHAOB H (OpM
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEeKECHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JefaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

MPUHUMATh Ce0sl, IOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaabHas TOUKa, MHEpLHUalIbHAs CUCTEMA OTCUYETA, a0COJIIOTHO TBEPAOE TEJO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPY HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHUSI Tra3a B H3oMpolieccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBHKEHUS MOJIEKYJ, CPEIHEKBAApaTUIHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUJIOBOTO JBUTATENsl; MPU OMNUCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

OTMCHIBAaTh U3YUYEHHBIC DJIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, MX OOO3HAYCHWS] M CIWHHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHON TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPUHIIMIBLI JEHCTBHUS MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJIeMy/3aady ¥ THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl U TpadUKOB, AENaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pelIeHus, NMPOBOJUTH Pacu€Thl M OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOPaMU M TEXHUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aJI€KBATHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YUYECHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUYECKAsS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMATrHUTHBIE KOJeOaHUsS W
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass U HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, IEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJb3YEMbIX BEJIIMYUH, UX OO0O3HAUEHUS W EAUHUII, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHO]T MTOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAM3UPOBATh (PU3UUYECKHE TMPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSAMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, mpu 3TOM pas3linyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIS POBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIMCHIBATh H300paXEHHUE, CO3/1aBa€MOE€ IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOLIECCOB C HCIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HW3MEPEHUI: TMPU STOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMNBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HMCCICIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 33a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MACHOTO UCTOIB30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNIBL, PANMOHAIBHO paclpenessiTh OO0sI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (ubp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 1 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 2
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ psmetsoosuntetsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
®dusuka — Hayka o npupoje. Hayunsie
1 oK PHPOA I 1 https://m.edsoo.ru/3c68e8ad
METO/Ibl TTO3HAHUSI OKPYKAIOIIETO MUpPa
Ponb u Mecto pusuku B hopMupoBaHuu
2 COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 https://m.eds00.ru/8525e6d9
MPaKTUYECKON JeATEIbHOCTH JIIOIEH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MEXaHU4eCKOro aABuxeHus. llepemenienue, 1 https://m.edsoo.ru/ab25722e
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOE MPAMOIIMHENHOE JBUKEHUE 1 https://m.edsoo.ru/4894alef
PaBHOYCKOpEHHOE NPSIMOIIMHENHOE
5 yORop P 1 https://m.edsoo.ru/23alabee
JBUKEHUE
CBoOogHoe majieHue. Y CKopeHue
6 A 8 P 1 https://m.eds00.ru/9121c8a8
¢BOOOIHOTO MAIEHUSA
KpuBonuneiinoe nBuxeHue. /[puxenne
7 P . g A 1 https://m.edsoo.ru/c2756a45
MaTepUaTbHOU TOYKH O OKPYKHOCTH
[Ipunnun otHOCcuTeNnbHOCTH ["anunes.
8 HNuepunansubie cuctemsl orcyera. [lepBbiit 1 https://m.eds00.ru/6e6f52b6
3akoH HproToHa
Macca tena. Cuna. [IpuHnun cynepnosnnnn
9 cui. Bropoii 3akon HetoTona nmst 1 https://m.edsoo.ru/ed6e6c24

MaTepHaHLHOﬁ TOYKHU



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24

10

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX
TOYEK

https://m.edsoo.ru/4733331e

11

12

3aKoH BceMupHoro tsaroreHus. Cuna
TsokecTH. [lepBas kocMHuueckas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

https://m.edsoo.ru/1e8ac978

https://m.edso0.ru/127bf378

13

Cuna tpenus. Koappunuent tperns. Cuna
COIIPOTHUBIICHUS NIPH IBMXKEHUH TENA B
KHUJKOCTH WU Ta3e

https://m.edsoo.ru/345d6fa3

14

[loctynaTenbHoe U BpaaTeabHOE JBUKEHHE
a0CoJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBL.
[Imeqo cunel. ¥YcnoBus paBHOBeCUs TBEPAOTO
Tena

https://m.edso00.ru/895793ea

15

16

17

18

Hmnynbc MaTepuanbHON TOYKH, CUCTEMBI
MaTepuaibHbIX TO4YeK. MIMIysbe cuibl. 3aKoH
COXpaHEHHUs UMITyJIbCca. PeakTuBHOE
JIBUJKCHHE

Pabora u moutHOoCTh cuibl. Kunernueckas
9Heprus MaTepuaibHOW ToukU. Teopema 00
M3MEHEHUU KHHETUYECKOW SHEPTUN

[TorenuuanbHas sHeprus. [loreHuanbpHas
SHEpPrus yrnpyro aepopMUpPOBaHHON
npyxuHbl. [loTeHIInanbpHas YHEprus Tena
BOJIM3U MOBEPXHOCTH 3EMITU

IloTenumanbHbIe M HENOTEHUIMAIBHEIE CUJIBL.
CBs3b pa6OTBI HCIIOTCHIMAJIbHBIX CUII C
W3MEHEHHEM MEXaHHMIECKOM OHCPIruun
CHCTEMBI TeIl. 3aKOH COXpPAaHCHUA
MEXaHHUUYECKOM SHEPTHUn

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76

https://m.edsoo.ru/3571464d

https://m.edso00.ru/9d2f72c8



https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/3571464d
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19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CHIIBI C U3MEHEHUEM MEXaHUYECKOI
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

https://m.eds00.ru/13786138

20

KonTtponsnas padora no teme «Kunematuka.
JluHnamuka. 3aKOHbI COXpaHEHUSI B
MEXAHUKE

https://m.edsoo.ru/f7dcdb46

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

XapakTep JBUKESHHS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Mojienu CTpOeHHUsI Ta30B,
KUAKOCTEN U TBEPIBIX TEI

Macca monexyn. KonnyectBo BemiecTsa.
[TocTostHHas ABoraapo

https://m.edsoo.ru/aecle3la

https://m.edsoo.ru/bff83b67

https://m.edsoo.ru/cdf5a4bl

24

TermmoBoe paBHOBecue. TemnepaTtypa u e€
n3mepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/e3ea87d3

25

26

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TeMIiepatypa Kak Mepa cpeHei
KMHETUYECKOU DHEPIUU IBUKCHUS MOJIEKYIL.
VYpasuenue Mengeneesa-Knaneipona

https://m.edsoo.ru/e618e16d

https://m.edsoo.ru/6641cla5

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

29

JlaGopartopHas pabota «MccnenoBanue
3aBHCUMOCTH MEXKy apaMeTpamu
COCTOSTHUS pa3peKEHHOT0 Ta3ay

I/I3OHpOI_ICCCBI B UACAJIBHOM Ia3€ M ux
rpa(pnquKoe MNpeaACTaBJICHUC

https://m.edsoo.ru/b3ef54e2

https://m.edsoo0.ru/69b2d137



https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
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https://m.edsoo.ru/69b2d137

BryTpeHnHss dHeprus TepMOAMHAMAYECKOU
CHCTEMBI U CIIOCOOBI €€ U3MEHEHHUS.

30 https://m.edsoo.ru/d5a6ccfd
KonuyecTBo TemtoTsl u padbota. BHyTpeHHS s
SHEPIHs OJTHOATOMHOTO MJICaJIbHOTO Ta3a

31 Buasl Tenonepenaun https://m.edso0o.ru/d8eacc95
VY nenpHas TEIUIOEMKOCTH BEIIECTBA.

32 KonnuecTBo TEMIOTHI MpHU TEIIIONEpeIaye. https://m.edsoo.ru/8ef74adl
AnuabaTtHBIi porecc
[TepBbIii 3aKOH TEPMOJIMHAMHUKHU U €TI0

33 P PMOR https://m.edsoo.ru/facda34c
MIPUMEHEHHUE K HU30Mpolieccam
HeobGpatumocTthb nporieccoB B IpUpoe.

34 pv pon pupoa https://m.edsoo.ru/96ealcc3
BTopoii 3ak0OH TepMOIMHAMUKHN
[Tpuniun gevicteust u KII1/ TermoBoit

35 DHHITI A A https://m.edsoo.ru/c9a7d139
MAaIIHHBI

36 uxn Kapro u ero KITJI https://m.edsoo.ru/2al4cb15

37 DKoJjoru4eckue npoOaeMbl TETII0O3HEPTETUKH https://m.edsoo.ru/73caacct
O6o0maromuii ypok «MoneKyspHast

38 THarotiy yp YIp https://m.edsoo.ru/3a67¢c55f
¢duznka. OCHOBBI TEPMOIMHAMHUKI
KonTponbHas pabora no teme

39 «Momnexkynspraas pusuka. OCHOBEI https://m.edsoo.ru/3a69ad11
TEPMOIMHAMUKIY
[TapooOpa3zoBanue u KOHICHCAIIHSL.

40 POODPASOBAHHE H ROHACHCAMA https://m.edsoo.ru/a6b9b69f
Hcnapenue u KArenue
AOCOmIOTHAS M OTHOCUTEIbHAS BIAXXHOCTh

41 N https://m.edsoo.ru/f1f8c83f
BO31yxa. HacklmeHHbIi map
TBépnoe Teno. Kpucrammueckne n

42 amopdHbIe Tena. AHU30TPONHS CBOMCTB https://m.edsoo.ru/fc913bea

KpHUCTAJIJIOB. >KI/II[KI/IC KpucTalibl.



https://m.edsoo.ru/d5a6ccfd
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https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
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CoBpeMeHHbIE MaTepualbl

[InaBnenne n KpucTaJuiu3anusi. YILCJ'IBHEUI

43 https://m.edso0.ru/33dc65d2
TeruioTa riasienus. Cyonumanus

44 VYpaBHeHue TerIoBoro 6agaHca https://m.edsoo.ru/bb4aec81
DIIeKTpHU3aIs TeJl. DICKTPUUSCKUN 3apsi/l.

45 prsatl P PAA https://m.edso0.ru/a8975218
JIBa BHJ1a AIIEKTPUYECKUX 3apsI0B
[IpoBOHUKY, TUFIEKTPUKHU U

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS https://m.edsoo.ru/37ed68d1
AIEKTPUYECKOTO 3apsiga
BzaumoneiictBue 3apsaoB. 3akon Kynona.

47 A _ pAd _ y https://m.edsoo.ru/e794dad8
TodeuHblil 2JIEKTPUYECKUH 3apsij
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJIS.

48 [IpuHIMIT Cynepno3uium 3MEKTPUIECKUX https://m.edsoo.ru/c9451bee
nosied. JInHum HanpsKEHHOCTH
PaGora cuit a5eKTpocTaTHIecKOoro moJs.

49 P https://m.edsoo.ru/ee5c7673
ITorennuan. PasHoCTh MOTEHIINAIOB
[IpoBOIHUKY U AMDIIEKTPUKH B

50 JNEKTPOCTATUYECKOM I10JIE. https://m.edsoo.ru/3fab6c85
JusnexTpuyeckas MpOHUIIAEMOCTb

51 Onektpoémkoctb. Konnencarop https://m.edsoo.ru/3daf6df9
DNEKTPOEMKOCTH TIJIOCKOT0 KOHEHCATOPa.

52 P A P https://m.eds00.ru/8177e866
DHeprus 3apsKEeHHOr0 KOHIEHCAaTopa
JlabopaTopHnas pabora "M3mMepenne

53 p . p p p | https://m.edsoo.ru/86cc7f54
ANEKTPOEMKOCTH KOHAEHCATOpa
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAJILHOTO ariapara,

54 A p P P https://m.edso00.ru/57d2f644

CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE AIEKTPOIpuOopoB



https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH
Owma 151 yyacTka 1enu

https://m.edsoo.ru/5f18e57c

56

[NocnenoBarenpHOE, AapaLIEIbHOE,
CMEIIaHHOE COeTMHEHHNE TTPOBOHUKOB.
JlaGopaTtopHnas pabora «/3yueHue
CMEIIAaHHOTO COCIMHEHHSI PE3UCTOPOBY

0.5

https://m.edsoo0.ru/16e1d6f8

57

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa A1 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ OCIIn. KOpOTKOC 3aMBIKaHHC.

JlaGopatopnast pabora «3mepenne IC
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COIIPOTUBJICHU»

PesepBHblit ypok. KonTposbHas paboTa 1o
teme "DnekTpoauHaMuka" / Beepoccuiickas
poBepoyHas paborta

O0606marmuil ypok «IeKTpoInHaAMUKay /
Bcepoccuiickas npoBepouHast paboTa

0.5

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8bl

https://m.edsoo.ru/635d6acd

https://m.edso00.ru/9752944d

61

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

https://m.edsoo.ru/9e45fffd

62

63

DIIeKTpUYECKUI TOK B Bakyyme. CBoMCTBa
3JIEKTPOHHBIX ITyYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
puMecHas poBoAuMocThb. CBoiicTBa p—N-

https://m.edsoo.ru/1756ccll

https://m.edsoo0.ru/8caf19d3



https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3

nepexoja. [lomynpoBogHHKOBBIE TPHOOPHI

64

65

66

DJIEKTPUUYECKUI TOK B paCTBOpax U
paciuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLIUALIM.
DIIEKTPOIHN3

DJIEKTPUUYECKUI TOK B Ta3ax.
CaMOCTOSTENBLHBIN U HECAMOCTOATEIbHBIN
paspsa. Monnus. [1nasma

DnekTpuueckue mprudopbl U YCTPOMCTBA U UX

MMPAaKTUYICCKOC IIPUMCHCHUC. HpaBI/IJ'Ia
TEXHUKHU 0€30I1aCHOCTH

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc

67

KonTtponpsHast pabora no Teme
«Qnekrpocraruka. [locrosHHbIN
ANEKTpUYECKUi TOK. TOKH B pa3muYHbBIX
cpemax»

https://m.edsoo.ru/858efadd

68

PeseprubIil ypok. O600maronuii ypox mo
temam 10 knacca

https://m.edsoo.ru/d44cf6f4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl

ITocTossHHBIE MATHUTEI U UX
B3auMoericTBHE. MarauTtHoe mosie. Bekto

1 g N . P 1 https://m.edsoo.ru/dd28af1d
MarHuTHOM MHAYKIMU. JINHUK MarHUTHOM
WHIYKIIUU
MarauTHO€ 10Ji€ MPOBOJHUKA C TOKOM.

2 OnbiT Opctena. Bzaumoelicteue 1 https://m.edsoo.ru/91ec1665
MPOBOJHUKOB C TOKOM
JlaGoparopnas padora «3yueHue

3 patop P i 1 1 https://m.edsoo.ru/cbb4e22c
MarHUTHOTO TOJI KaTYLIIKH C TOKOM»
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
ToxkoM. Criia Amnepa. JlaboparopHas padora

4 P paTopHas p 1 1 https://m.eds00.ru/4c792b5c
«HccenoBanue NeUCTBUS IOCTOSIHHOT'O
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 JIBUKYIIYIOCS 3apshkeHHYro yactuiy. Cumna 1 https://m.edsoo.ru/efd1d4f4
Jlopenua. Pabora cuinsl JlopeHua
DOnexkTpomarauTHas HHAyKIUs. [loTok
BEKTOpa MarHuTHOM uuaykiuu. DJ1C

6 P AR A N 1 https://m.edsoo.ru/e89a67f1
WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOM
nHaykiuu dapanes
JlaGoparopHas padora «/ccnenoBanue

7 patop P a 1 1 https://m.edsoo.ru/d6887aeb

SIBJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIIUW>



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/d6887aeb

NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
I1OJIS1 KaTYIIKU C TOKOM. DJIEKTPOMAarHuTHOE
rnoJsie

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,
NIEKTPOABUIaTENb, YCKOPUTEIIN
JJIEMEHTApHbIX YaCTHL], UHAYKIIMOHHAS I1€Yb

https://m.edsoo.ru/3eb8de3f

10

11

12

O6o6mmaromuii ypok «MarauTHoe 1ode.
SHGKTPOMaFHI/ITHaSI WHAYKIOUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIIUSD)

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edso0.ru/18c5f98f

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

https://m.edsoo.ru/73d43b2b

14

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAEaIbHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTUS MEXKIY
MEXaHUYECKUMH M IEKTPOMArHUTHBIMU
KOJIeOaHUAMU

https://m.edsoo.ru/a931b8b2

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIEHOM
KOHTYpe

https://m.edsoo.ru/a7517812



https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812

16

[IpencraBieHne 0 3aTyXalONINX KOICOAHUSIX.
BriHyX1eHHBIC MEXaHUYECKHUE KOJICOaHUSI.
Pe3onanc. BeinyxneHnbie
AJICKTPOMArHUTHBIE KOJICOaHMS

https://m.edsoo.ru/6ac54bc2

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOIO
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE
3HAYEHHUE CUJIBI TOKA U HAIIPSHKEHHUS

https://m.edsoo0.ru/98fd794e

18

19

20

Tpanchopmarop. [IpousBoacTBo, nepenava u
MOTpeOJICHNE IIEKTPUICCKON YHEPTHH

VY CeTpoiCTBO U MPAKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FEHepaTopa
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTpornepeaad
DKOJIOTHYECKUE PUCKHU IIPU IPOU3BOJICTBE

QJICKTPOSHEPTIHUH. Ky.]'IbTypa HCIIOJIB30BaHUA
QJICKTPOOHEPIUU B MMOBCEIHEBHOM JKU3HU

https://m.edsoo.ru/5b6e7722

https://m.edsoo.ru/1bb9e9bl

https://m.edsoo.ru/f751e3ad

21

MexaHu4yecKkue BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Cxkopocthb
pacnpocTpaHEHHUs U JIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa.
BricoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/f344ef71

23

24

ONEeKTPOMarHuTHHIE BOJHBI, UX CBOICTBA U
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJIH

HpI/IHI_II/Il'IBI PaaruoOCBA3U U TCIICBUACHUS.
PazButue CpCACTB CBA3U. Pagnonokanus

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fae4d6bb

25
26

Kontponbnas padota «KonebaHust 1 BOJTHBDY

[IpssmonuHEitHOE pacpocTpaHEHHUE CBETA B

https://m.edso00.ru/51921a96

https://m.edsoo.ru/ecc67fbd



https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1
https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd

OJIHOPOJHOM cpene. TodyeuHblid HCTOYHHK
cBera. JIyd cBera

27

28

29

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
csera. [locTpoeHne n300paxeHnii B TNIOCKOM
3epKkaje

[Ipenomnenue ceta. [loaHoE BHYTpEeHHEE
oTpaxkeHue. [IpeneapHblid yroJ MojaHoro
BHYTPEHHETO OTPAXKEHUS

JlaboparopHnast pabora «M3mepenue
MoKa3aTeJs MPEIOMIICHHS CTEKIIA

https://m.edsoo.ru/f93a7f3a

https://m.edsoo.ru/b84d3bce

https://m.edsoo.ru/63c67a56

30

JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
®opmyJia TOHKOM JIMH3bL. Y BEIIMYCHUE
JIMH3bI

https://m.edsoo.ru/5472dd85

31

32

33

Jlaboparopuas padota «VccienoBanue
CBOMCTB M300pakKCHUH B JIMH3AX»

Hucnepcus ceeta. ClI0XKHBIH cocTaB 0enoro
csera. LIBer. JlaboparopHas pabota
«HabmoneHne nucnepcun cBeTa»
WnTtepdepennus creta. Judpaxnus ceera.
JudpakuonHas pemeTka

https://m.edsoo.ru/b3a2484b

https://m.edsoo.ru/faf7f386

https://m.edsoo.ru/32d4c656

34

35

36

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

Ontuyeckue mpuOOPsI U yCTPOHCTBA U
yCJIOBHS UX O€30MIaCHOTI0 MPUMEHEHUS
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOMN

MCXaHHUKH. HOCTy.]'IaTLI CHeluaIbHOM TCOpHHU
OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/673347ce

https://m.edso0.ru/9f12c94e

https://m.edsoo.ru/b246554b

37

OTHOCUTENBHOCTh OJHOBPEMCHHOCTH.

https://m.edso0.ru/368c57be



https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
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https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be

3aMeI[JIeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBL

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 gacTullbl. CBSA3b Macchl ¢ YJHEPTUEH U https://m.edsoo.ru/cdba9f4e
HMITYJIbCOM. DHEPTHUs MOKOs

39 KOHTpOJ'IBH&iI pabora «Ontuka. OCHOBBI https://m.edsoo.ru/46edcoe?
CHEIHAIbHON TEeOpPUN OTHOCUTEIEHOCTH

40 Poroibt. Gopmyna Inasika. Suepriss https://m.edsoo.ru/eedc67f5
HUMITYJIbC (POTOHA

41 OTtkpsiTHE U HccaenoBanue Gorodddekra. httos://m.edsoo.ru/97eab8d4
Omnsitel A. I'. CroneroBa
3akonbl poTtorddekra. YpaBHEeHHE

42 Duinmreitna g gorosddexra. «Kpacnas https://m.edsoo.ru/2e768471
rpanuia» porodddexra

43 JlaBrienue CBeTa; Omnertel I1. H. JleGenena. https://m.edsoo.ru/e153¢199
XuMudeckoe JeicTBIE CBeTa
TexHr4eckue ycTpoucTBa U MIPAKTUYECKOE

44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK, https://m.edsoo.ru/e3ab6ea4
CoJIHEUHasi ObaTapesi, CBETOIUO]]

45 Pemenne faﬂaq 110 TeME «IIeMEHTEI https://m.edsoo.ru/fed96bc6
KBAHTOBOM ONTHUKM
Mopens aroma TomcoHa. OnbIThI

46 Pesepdopna no paccessHuIO 0-4acTHIL. https://m.edsoo.ru/ba433c76
[TnanerapHas MoJenb aToMa

47 [TocTtynmater bopa https://m.edso00.ru/45ee9829
Nznyuenue u nornomieHue GOTOHOB MPU

48 IIEpexo/e aToMa ¢ OJHOI0 YPOBHS JHEPrUuu https://m.edsoo.ru/2b8a47f1
Ha apyroi. Buasl cnektpos

49 BoustHOBBIE cBOMCTBa yacTull. BosHbl ne https://m.edsoo.ru/fa995ab1



https://m.edsoo.ru/cdba9f4e
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bpoia. KopnyckyisspHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYXJIEHHOE
U3ITy4yeHue

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna mo onpeneneHnio cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

https://m.edsoo.ru/ae3cad42

o1

52

53

54

55

56

CgoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.
Brnusinue pagnoakTHBHOCTH HA KUBBIC
OpTraHU3MBI

OTkpbITHE IPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN DHEPIETUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTosl HaOM01eH!s U
pPErucTpanyy dJIEMEHTApHBIX YaCTHLI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoit
KapTHUHBI MUPa»

Oranbl pazBuths actpoHomuu. [Ipuknaanoe
1 MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Buj 3Bé31H0TO Heba.
Co3zBesnus, spkue 3BE3/bl, TUTAHETHI, UX
BuauMoe asmxkenne. ConHeuHas cucteMa

COJ'IHI_IC. ConHeyHas aKTUBHOCTb. VICTOUHMK

https://m.edsoo.ru/421844c4

https://m.edsoo.ru/28f5e132

https://m.edsoo.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edso0.ru/47714642

https://m.edsoo.ru/2aeae422
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https://m.edsoo.ru/421844c4
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sHepruu CoiiHLa U 3BE3]1

S7

3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIHLHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spomonuu CoHIa U 3BE3]]

https://m.edsoo.ru/87fe5a43

58

59

60

Muneunsiit [1yTe — Hama ["anaktuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanmakTuke. ['anmaktuku. YEpHbIE NBIPHI B
sJipax rajJlakTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe u3nyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

https://m.edsoo.ru/b483a86f

https://m.edsoo.ru/8bdaf7d2

https://m.edsoo.ru/dec5d24b

61

62

63

64

Kontponbnas padota «2J1€eMEHTHI
aCTPOHOMUU U aCTPOPUIUKU»

O6o06maromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOMN
cdhepax eaTeTbHOCTH YeI0OBEKa

O6o06maromuit ypok. Ponb u mecro ¢puzuxu
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU
KapTUHE MUpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B pOpMUPOBaHUH TPEICTABICHUI O
¢du3nuecKoil KapTuHe MUpa

https://m.edsoo.ru/fb1faeda

https://m.edsoo.ru/6b1b47b9

https://m.edsoo.ru/2522c6cf

https://m.edsoo.ru/cfd73796

65

O6o06matomuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 0011IEM STy COBPEMEHHBIX

https://m.edsoo.ru/81ad3288
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https://m.edsoo.ru/fb1fae4a
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€CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O
pupoe

PesepBHbIil ypok. MarHutHoOE 1osie.

66 1 https://m.edso0.ru/6e59e3eb
DneKTpoMaruHuTHast MHIYKIUS
P i .O .0

67 C3CPBHbLIH {pOK frTHia. LCHOBbE 1 https://m.edsoo.ru/c637b146
CriCcquaJIbHON TECOPHUHU OTHOCUTCIIBHOCTHU
P i .K .

68 eaepublii ypok. Kpairosas pusika 1 https://m.edsoo.ru/324d4c87
DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/6e59e3eb
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https://m.edsoo.ru/324d4c87

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MpPOBEPAEMOro
pe3yJjbTara

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPAX poJib U MECTO (U3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEpIMANbHas CHCTEMa OTCYETa, aOCOIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOU Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABUKEHHE IO OKPYKHOCTH, HHEPLMs, B3aUMOJIEHCTBHUE TEIl;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJICHUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIaXHOCTh BO31yXa,
MOBBIIICHNE JaBJICHHS ra3a Mpy ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBIDKEHUE, WCMOJIb3ys (U3HUECKUe
BEJIMYUHBI: KOOPJIWHATA, MYTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIIMATbHAS DHEPrHs, MeXaHWdeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPHU OMUCAHUH MPABHIBLHO TPAKTOBATH (DU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(GbopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIUYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCHOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JIBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaThyHas CKOPOCTh MOJICKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE TAaHHYIO GU3NUYECKYIO BEIMYUHY C JPYTUMH

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTD  I10JIsA, IIOTEHLMAJ, pPa3sHOCTh IIOTEHIMAJIOB; IIpU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLMUIIBL: 3aKOH BCEMUPHOTO TsAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYT C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIEI0BaHUIO0 PU3NYECKUX SIBICHUN U
IIPOLIECCOB € UCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; ITPU
5ToM (GOopMYIHpOBaTh NpodieMy (3a1ady) MW THIOTE3y Yy4yeOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  INPEAJIOKEHHOIO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPH 3TOM BBIOMPATh ONTHUMAIbHBIA CIOCO0 H3MEpPEHUS U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpQLHHOCTCfI H3MepeHHI>'I

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThbl MOJYYCHHOH 3aBHCHMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HMCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3alaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBIICIATH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3Y4YCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHUECKHU

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHUBATh BKJIAJ Ka)XJOTr0 U3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MpPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(hOopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIBHOCTH

JFO/IEeH, IEJTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOUEYHBIN AIEKTPUUECKUI 3apsijl, AepHas MOJENb aTOMa, HYKJIOHHAas

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMO/IeIiCTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCUSl CBETa, (OTOAIEKTpUUecKUuil 3dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAMMOCTD Pa3TUIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
oy, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
paccTosiHMe W ONTHUYEeCKas CHJIa JIMH3bI, MPU OMHCAHWU TPABHIBLHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLICCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI;, YKa3bIBaTb q)OpMyHbI, CBA3BIBAOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICOBATEIBHOTO M TAapajlIeIbHOIO COCJIMHECHUS POBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTrUU, 3aKOH COXPaHCHHS
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIHCCTBJISITB MpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/I3I/I'—IeCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsIMBIX ~ M3MEPEHUM; IMpPU ITOM KOHCTPYMPOBATH YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUM B paMKax y4eOHOro OKCIIepUMEHTa, Y4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3alaud  BbIOMpaThb  (PU3MUECKYI0 MOJEb, BBIICIATh
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJCTABICHUS y4yeOHOW U HAy4YHO-TIIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIY4aCMYIO HH(bOpMaI_II/IIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHMeEpHl BKJIaJa POCCUHUCKUX U 3apyO€XHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu 00paleH!uH ¢ TpudbopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
NMpoBepPsIEMOro IIpoBepsieMble 3JIEMEHTHI COAEPKAHUS
3JIEMEHTA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHW A

Kon
pa3nena

®usuka — Hayka o npupozae. Hayunsle MeTo/ bl MO3HAHUS
11 OKpY’KaroIero mupa. Posb 3KCIiepuMeHTa U TEOpUH B

MPOLIECCe MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B GU3HKE

MopenupoBanue (GU3HYECKUX SBICHUW M IPOIECCOB.
Hayunblie rumnorespl. PuU3MYECKHE 3aKOHBI W TEOPHUH.
19 ['paHunpl  NPUMEHUMOCTH  (DU3UYECKHUX  3aKOHOB.
' [Tpunuun cootBercTBus. Ponb u Mecto ¢u3uku B
dbopMUPOBaHUN COBPEMEHHOW HAyYHOW KapTUHBI MUpa, B

MPaKTUYECKON JeSATEILHOCTH IO IeH
2 MEXAHHUKA
KUHEMATHUKA

MexaHnueckoe JIBUKEHHUE. OTHOCHUTEILHOCTD
2.1.1 MEXaHUYECKOT0 IBHKEHHUS. Cucrema OTCUéTa.

Tpaexropus

[TepemernieHne, CKOPOCTH (CPEeaHsISI CKOPOCTh, MTHOBEHHAs

212 CKOPOCTh) W YCKOPEHHE MaTepHaIbHOM TOYKH, WX
MPOEKIIMM HA OCH cucTeMbl koopauHaT. CroxxeHue

MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN
2.1
PaBHOMEpHOE U PpPaBHOYCKOPEHHOE MPSMOJIMHENHHOE

213 nBrKeHHe. ['paguKku 3aBUCHMOCTH KOOPJMHAT, CKOPOCTH,
YCKOpPEHHS, TyTH U NEPEMEIIECHHUS] MaTepUATIbHON TOYKH

OT BPpECMCHHA

214 CBoOonHOe majeHue. Y cKkopeHrne cBOOOHOTO TaIeHuUs

KpuBonuneiinoe nBuxeHHE. PaBHOMEpHOE JBUXKEHHE
2.1.5 MaTepUaIbHOM TOYKH IO OKPYXHOCTH.  YTJIOBas

CKOpOCTb, JMHEHHas CKopocTh. Ilepuox u wacrora.




2.2

LleHTpOCTpEMUTETHLHOE YCKOPEHHE

2.1.6

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

TexHuueckne YCTpOﬁCTBai CIIMAOMCETDP, JABHXKCHUC

CHapsAa0B, HCIIHBIC U pCMCHHBIC IICPpCaAaAvIn

[Ipaktnyeckue  pabGotbl.  M3MmepeHne  MIHOBEHHOM
ckopoctH. MccienoBanue COOTHOIIEHUS MEXIY IIyTSIMH,
IPOMJCHHBIMU TEJIOM 32 IIOCJIEI0BATEIbHbIE PpaBHBIE
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM JBHKCHUU
C HA4YaJbHOM CKOPOCTBIO, paBHOW Hymo. M3yueHue
JBIKCHMS IIAapUKa B BA3KOM JKUAKOCTU. M3yueHue

JBUKEHUS T€J1a, OPOIIEHHOT'O TOPU30HTAIBHO
JMUHAMUKA

[Tpunmun ortHocurenbHOCTH ['anmunes. IlepBblii 3akoH
Hprorona. MHeprmansHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHuun cyneprno3uimu cut

Bropoii 3akoH HploTOHa 11 MaTepHaNbHOM TOYKU B
uHepuuanbHoi cucrteme otcuéra (MCO). Tperuii 3akoH
HprotoHa 1 MatepranbHbIX TOYEK

3akoH BceMmupHoro tarorenus. Cuna Tspkectu. llepas

KOCMHUYCCKasA CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHUS CKOJIBKEHUS U
cuna TtpeHuss nokos. Koapouuument Ttpenus. Cuna
CONPOTHUBIICHUSI NPHU [BWKEHUHU Tella B KUAKOCTU WM

rase
[TocTynaTensHOE M BpalaTeabHOE IBHKEHUE a0COITIOTHO
TBEPAOIO TeNa

MoOMEHT CuiIbl OTHOCHTENBHO OCH BpameHus. [limedo

cuiibl. YcnoBus paBHOBecus TBEpaoro tena B MICO

2.2.9

2.2.10

TexHuueckue yCTpOﬁCTBaZ MHNOAIIMUITHUKHU, JOBHUKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue pabotel. U3yuenue nBmxeHus Opycka 1mo
HAKJIOHHOM IUIOCKOCTH MOJ ASUCTBUEM HECKOIBKUX CHIL.
Uccnenosanue 3aBUCHUMOCTH cuI YIPYTOCTH,

BO3HHUKAIOIMIKX B Ae)HOpMUpPYyEeMOil Ipy>KUHE U PE3UHOBOM




obOpasie, oT BenmuuuHbBl ux Aedopmaruu. MccienoBanue
YCIIOBUH paBHOBECUS] TBEPIOrO TeJa, HMEIOIIETO0 OCh

BpallCHUA

2.3

3.1

3AKOHbI COXPAHEHN A B MEXAHUKE

HMHYJ'IBC MaTepI/IaHBHOﬁ TOYKH, CUCTCMbI MaTCPHUAJIBHBIX

231 TOUYeK. VIMITyNIbC CHUJIBI 1 M3MEHEHHE UMITYIIbCa Tella
3akoH coxpaHeHuss umnyiasca B HMCO. PeaktuBHOe
2.3.2
JBUOKEHUE
2.3.3 Pabota cuibl
2.34 MouHoCTb ChJIbI
235 Kunernueckas sHeprus MarepuanbHOU TOUKHU. Teopema o
- KUHETHYECKOW SHEPTUU
[TorennuanbHas osHeprusa. lloTeHumanbHas 3HEPrus
2.3.6 ynpyro aepopMUpOBaHHON mpyxuHbl. [loTeHuManbHas
SHEprus Tena BOIM3HU MOBEPXHOCTH 3eMIIH
[ToreHnuanbHble W HEMOTEHUUANbHble cuibl. CBA3b
937 pabOTBl  HENMOTEHIHMAJIBHBIX CHJI C  H3MEHEHHEM
- MEXaHUYECKOM HEPTruM CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU
2.3.8 VYrpyrue v Heynpyrue CTOIKHOBEHHS
230 TexHuueckue YCTpOWCTBA: ABH)KEHHE pPakeT, BOJIOMET,
o KOTIep, MPYKHUHHBIA THUCTOJIET
[TpakTueckue paboThl. M3yueHue cBsI3U CKOPOCTEH Tel
2.3.10 npu Heymnpyrom ypape. HMccnenoBanue cBsizu paOOThI

CHIIBI C M3MECHEHNEM MEXaHHMISCKOM OHEPIrUu TCjia

MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETHYECKOU

311 Teopun. bpoyHoBckoe asmxkenue. Huddysus. Xapakrep
JIBYDKEHUS U B3aNMOJCHCTBUS YaCTHI] BEIIECTBA

319 Mogenu cTpoeHHs ra3oB, )XKUIAKOCTEM W TBEPABIX TEI U

- 00BsICHEHNE CBOMCTB BEIIECTBA HA OCHOBE DTUX MOJIEIEH

313 Macca wmonekyn. KommuectBo BemiectBa. I[locTosiHHas

ABoraapo




3.2

3.14

3.15

TemnoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
IIxana remneparyp Llenbcus
Monens upeanpHoro rasa. (OCHOBHOE ypaBHEHHE

MOJ'ICKy.]'ISIpHO-KPIHCTH‘IGCKOﬁ TEOpHUHN UACAIBHOT'O Ir'a3a

3.1.6

AOcomoTHass ~ TemmepaTypa Kak ~ Mepa  CpeaHei
KUHETUYECKOM HSHEPruu TEIUIOBOTO JBHUXKEHUSI YaCTHUIL

raza. [lIkana remnepatyp KenbBuna

3.1.7

VYpaBuenue Knanelipona — Menaeneesa. 3akoH JlanbToHa

3.1.8

I'a30BbIC 3aKOHEI. I/ISOHpOHCCCH B HnJICaJIbHOM Tras3c C
IIOCTOAHHBIM KOJIMYECTBOM BC€IICCTBA: HU30TCpMa,

n30Xxopa, n3odapa

3.1.9

3.1.10

321

TexHu4eckre ycTpoicTBa: TEPMOMETP, OapOMETP

[TpakTnueckue paboTel. M3mepeHue macchl BO3AyXa B
KJIaCCHOM KoMHate. MccnenoBaHue 3aBUCUMOCTH MEXKIY

IapaMeTpamMy COCTOSHHS Pa3peKEHHOrO rasa
OCHOBbI TEPMOJMMHAMMUWKHN

TepmonnHamuueckas cucrema. BHYTpeHHss 3Heprus

TepMOI[HHaMquCKOﬁ CHUCTEMBI B CIIOCOOBI €€ N3MEHEHUS

3.2.2

3.2.3

3.2.4

3.25

KonngectBo Tenmnotel u paborta. BHYTpeHHss sHeprus

OJHOATOMHOI'O HACAJIbHOI'O ra3a

Bunpl temnonepenauu: TEIIONPOBOJHOCTh, KOHBEKIIHS,
W3JTyYEHHE. TenmoéMKOCTE Tela. VY neapHas
TEIIOEMKOCTh BelllecTBa. PacuyéTr KoaMdecTBa TEIIOTHI

[pHU TeTUIonepeayue

[lepBbIil 3akOH TepMoauHaMUKH. [IpuMeHeHHe mepBoro
3aKOHa TEPMOAMHAMHUKHU K Hu3ompoueccaM. I 'paduueckas

MHTEpIIpeTanus paboThl ra3a

TeroBble MamuHbl. [IpuHIMOBL JEHCTBUSA TEMIOBBIX
MmammH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MAlllMHAX.
Koadpdumument mnonesnoro peiictus (mamee — KIIMI)

terioBoy mamnHbl. [ukn Kapno u ero KIT

3.2.6

Bropoii  3akoH  TepmonumHamuku.  HeoOpatumocTth
mpoueccoB B mpupone.  TemnoBsle  ABUTATENH.

DKOJIOrHuYecKre mpoodaeMbl TEIIOHEPTeTHKU




3.2.7

3.2.8

TexHuueckne yCTpOMCTBA: JIBUTAaTelb BHYTPEHHETO

Cropanuys, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHEP

IIpakTnueckue paboThI. N3mepenue YAEIbHON

TEIUIOEMKOCTH

AT'PEI'ATHBIE COCTOSHMA BEILECBA. ®A30BBLIE ITEPEXO/IbI

[TapooOpazoBanue u KoHIeHcalus. ViciapeHue 1 KUeHue.

3.3.1 VYaenbHas Temwiora MapooOpa3oBaHUS.  3aBUCHUMOCTb
TEMIIEPaTypbl KUIIEHHs OT J1aBJICHUS
339 AOcConoTHasT W OTHOCHUTENbHAs BIAXKHOCTh BO3/AYyXa.
o Haceiennsiit nap
Teépnoe teno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHH30TpOIUS CBOWCTB KPUCTAILUIOB. JKUJIKME KPUCTAIUIBI.
3.3 CoBpeMeHHbIE MaTepUaIIbI
334 [InaBnenne W KpucTaJuM3alusa. YJenbHas TeIjoTa
o maBieHus. Cyonumanus
3.35 YpaBHeHHUE TEIUIOBOTO OaaHca
TexHu4eckne yCTpOMCTBA: TUIPOMETP M IICUXPOMETD,
336 KaJOpUMETpP, TEXHOJIOTUU IOJy4eHHUS COBPEMEHHBIX
- MaTepuajoB, B TOM 4YHCIE HAHOMAaTepHAIIOB, W
HaHOTEXHOJIOTUH
3.3.7 [TpakTryeckue paboTel. M3mMepeHne BIa)kHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3anus Tel. OJNeKTpudeckud 3apsan. JlBa Buaa
o AIIEKTPUIECKHX 3apsI0B
412 ITpoBOAHMKY, TUAIEKTPUKH U TIOTYIPOBOJHUKN
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
41 4.1.4 B3anmoneiictBue 3apsaoB. 3akoH Kynona
' OnekTpruyeckoe mosie. HampskEHHOCTh 3IIEKTPHUUYECKOTO
4.1.5 nosisd. [IpuHnun cynepnozunuu. JInHUM HanpsHKEHHOCTH
AIIEKTPUUYECKOTO MO
416 Pabora cumnm oanmektpocratnyeckoro mosst. [loTeniumarn.
o Pa3HocTh MOTEHLIMATIOB
4.1.7 IIpoBoZHMKM W AWDIEKTPUKM B IIOCTOSHHOM




AIIEKTpUYECKOM Moie. J(uaaexTpuueckas NIpoHUIIaeMOCTh

4.1.8

DNEKTPOEMKOCT. Kongaencarop. DIIEKTPOEMKOCTD
IUIOCKOTO  KOHJEHcaropa.  OHEprus  3apsyKEHHOTO

KOHACHCaTopa

4.1.9

4.1.10

TexHHUYEeCKHEe yCTpOWCTBA: JJIEKTPOCKOIN, 3IIEKTPOMETD,
JIIEKTPOCTATUYECKAs 3aIuTa, 3a3eMIICHUE
AJIEKTPOIPUOOPOB, KOHJAEHCATOp, KCEPOKC, CTPYHHBIN
MPUHTEP

[Ipaktuyeckne pabotTel. M3MepeHue d3IEKTPOEMKOCTH

KOHJACHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEOAX
421 VYCoBHsl CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOTO
o Toka. Mcrounuku Toka. Cuia toka. [locTosiHHBIN TOK
4.2.2 Hanpsoxkenue. 3akon Oma i1 yyacTka Lenu
123 DeKTpuvecKoe COTNPOTHBIICHUE. VY nenbHoe
- COIIPOTHUBJIEHUE BEIIECTBA
424 [TocnenoBarenbHoOe, napasenbHoe, CMELIaHHOE
o COCIMHEHUE MMPOBOTHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoyns — JleHua
4.2.6 MoOIIHOCTB 3EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (nanee — 3/1C) U BHyTpeHHee
4.2.7 COINPOTUBIIEHNE UCTOYHUKA TOKa. 3akoH OMa ISl TOJTHOM
(3aMKHYTO#) 35ekTprueckoil nenu. Koporkoe 3ambikanue
OJeKTpOHHAsE  MPOBOAUMOCTh  TBEPIBIX  METAJUIOB.
4.2.8 3aBHUCHUMOCTH COTIPOTUBIICHUS METaJIOB oT
Temrneparypbl. CBepXIIpOBOIUMOCTh
429 OnexkTpudeckuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX
o y9YKOB
[TonynpoBOIHUKH. CobOcTBenHas u MpUMecCHast
4.2.10 IIPOBOAMMOCTh ~ IOJNYNpPOBOAHUKOB.  CBolicTBa  p-N
nepexoza. IloxynpoBogHuKoBbIE TPHOOPEI
1911 DNeKTpUIeCcKu TOK B JIEKTPOJIHUTAX.

DJIEKTPOJIMTHYECKAS] AUCCOIUALIMS. DIICKTPOJIN3




4.2.12

ONeKTpuyeckuii TOK B razax. (CamMOCTOSITEIbHBIA H
HECAMOCTOSTENIBHBIA  pa3ps. Pasznuunble  THUIBI

CaMOCTOATCIIBHOI'O paspsaa. Momnnns. [Inazma

4.2.13

TexHuueckue yCTpOWCTBA: aMIIEpPMETP, BOJBTMETD,
peocTaT, HUCTOYHMKH TOKa, 3JIEKTPOHArpeBaTeNIbHbIE
puOOPBI, JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHBI JIMOA, TEPMHUCTOPHI U

(bOoTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN U0/, TaTbBaHUKA

4.2.14

[IpakTnueckne  paboTel.  M3ydeHwe  CMENIAaHHOTO
COEIMHEHUS PE3UCTOPOB.
Wsmepenne DJIC ucTOYHMKA TOKa U €r0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOIIeHI/Ie SJICKTPOJIM3a

11 KIIACC

Kon
pasaena

Koanposepsiemo
ro 3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

4

4.3

DJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S MHAYKIWA

43.1

IlocTtosiHHBIE MarHuUTHl. B3auMOJIENCTBUE ITOCTOSIHHBIX

MAarHuToOB

4.3.2

4.3.3

MaruutHoe 1one. BekTop MarHMTHOM  MHIYKIUU.
[IpuHuun cynepno3unuy. JIMHUM MarHUTHOM MHAYKIIVH.
Kaptuna nvuHUI MarHUTHON MHIYKLIHUU TOJISI TOCTOSTHHBIX

MAarHuToOB

MaruutHo€e moje MpoBOJAHMKA ¢ TOKOM. KapThHa JuHMI
MOJsl JUIMHHOTO TMPSAMOrO MPOBOJHHMKA M 3aMKHYTOTO
KOJIBIIEBOT'O TMPOBOJHUKA, KATYIIKH C TOKOM. OMBIT

3pCTCI[a. BzaumopeiictBue IMPOBOAHUKOB C TOKOM

4.3.4

4.3.5

Cuna Amnepa, e€ MOAYJb U HallpaBJICHUE
Cuna JlopeHia, e€ mMonynb W HampaBieHue. J[BuxeHue
3ap;1>1<eHH0171 YaCTHULbI B OJHOPOAHOM MArHvuTHOM IIOJIC.

Pa6ota cuel Jlopenna

4.3.6

SIBiIeHME PIIEKTPOMArHUTHOW MHAYKIIUU




4.3.7 IToTok BEekKTOpa MArHUTHON MHIYKIIUHA
OJIC wHayKuuu. 3aKOH SJIEKTPOMArHUTHOW HWHIYKIIMH
4.3.8
Qapanes
BuxpeBoe »snexrpuueckoe mone. IAC wuHAyKIMH B
4.3.9 IIPOBOJIHHUKE, JBUKYILIEMCS MOCTynaTelbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenna
NunykTtuBHOCTh.  SIBIEHME  CAMOUHIYKIIHH. 2J1C
43.11
CaMOUHYKITUU
43.12 OHeprus MarHUTHOT'O NOJISl KaTyLIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue  yCTPOMCTBA:  TOCTOSIHHBIE  MArHHUTHI,
4.3.14 AJIEKTPOMArHUTHI, AIIEKTPOJIBUTATETIb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS 11€Yb
[TpakTnueckue paboTel. M3ydeHHe MarHUTHOTO MOJs
4315 KaTyHUIKU ¢ TOKOM. McciienoBanue 1elCTBUS MOCTOSTHHOTO

MariuTa Ha paMKy C TOKOM. I/ICCHGI[OBaHI/Ie SIBJICHUSA

BHGKTPOMaFHHTHOﬁ HHAYKIOHUN

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.11

5.12

513

5.14

Konebarenpnass cucrema. CBOOOmHBIE  KOJEOaHUI.
["apmonnueckue KOJIeOaHusl. [Tepuon, 4acToTa,

aMITuTya 1 (asza KoseOaHuit

[IpyxvHHBII MagsTHUK. MaTemMaTU4eCKUN MasTHUK
YpaBHeHue TapMOHUYECKUX KoJIeOaHMil.
Kunemarnueckoe u JMHAMHUYECKOE OINMCAaHNE
K071€0aTeIbHOr0 ABMKEHUS

[IpeBparienre sHEpruM Npy rapMOHUYECKUX KOJEOAHUSX.

CBs3b AMIIIMTYIbL KoJieOaHU HCXOTHOM BEIMYUHBI C

aMIUIMTYIaMU Kosie0aHui e€ CKOPOCTH U YCKOPEHHUS

5.15

Konebartenbubiit KoHTYp. CBOOOIHBIC 2JIEKTPOMATHUTHBIE
KojeOaHusT B UACATBHOM KOJIEOATEJIbHOM KOHTYpE.
AHanorus MEXITY MEXaHHYECKUMU u

AIIEKTPOMArHUTHBIMU KojieObanusmu. @opmyna TomcoHa




5.16

5.1.7

5.18

5.1.9

3aKOH COXpPaHEHMsI SHEPTHH B MI€AIbHOM KoJie0aTeIbHOM
KOHTYpE

BreiHyxaeHHble MexaHudeckue kosebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BeIHY)KICHHBIE 3JIEKTPOMAarHUTHBIE
KoJIeOaHMUs.

ITepemennblil Tok. CHHYCOUANIBHBIN IEPEMEHHBIN TOK.
MoIHOCTh  NMEPEMEHHOIO  TOKAa. AMIUIMTYIHOE U

HeﬁCTBYIOIHGC 3HAYCHUE CUJIbI TOKA U HAITPSXKCHUA

5.1.10

5.1.11

Tpanchopmarop. [IpousBocTBO, nepegava u
NOTpeOIeCHUE AIEKTPUUECKON JHEPrUu. DKOJIOTHUECKUE
PUCKM TIpU TPOU3BOJCTBE OJICKTPUUECKON DHEPIUH.
Kynbrypa HCIIO0JI30BaHUS AIEKTPOIHEPT U B

HOBCCI[HGBHOI‘/‘I KHU3HHU

Texnuueckue ycrpoicTBa: cericMorpad, 3JICKTPUUYSCKUN

3BOHOK, JIMHUHU SJICKTPOIICpCaayd

5.1.12

[Tpaktuyeckue paboThl. HMccnenoBaHue 3aBHCHMOCTH
nepuofa MallbIX KoJieOaHMH Tpy3a Ha HHUTH OT JUIMHBI
HUTHU U Macchl Ipy3a. MccienoBanrue nepeMeHHOro TOKa B
LEeNU W3 IMOCIEN0BATEIbHO COCNMHEHHBIX KOHAECHCATOPA,

KaTyHlIKU U pEe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4deckre BOJIHBI, YCIOBUA  paCHIPOCTPAHCHUA.

521 [Tepuon. CkopoCTh pacrpoCTpaHEHUsS W JJIMHA BOJIHBI.
[Tonepeunblie 1 MPOIOILHBIE BOJTHBI
5.2.2 NuTtepdepenius u nudpakiys MEXaHUYECKUX BOITH
3Byk. CkopocTh 3ByKa. I'poMKOCTh 3BykKa. BwicoTa TOHAa.
523
TemOp 3ByKa
DNEeKTpOMarHUTHBIE  BOJHBL.  YCJIOBHUS  HW3Iy4YCHHS
524 AJIEKTPOMArHUTHBIX ~ BOJIH.  B3aumMmHasi  opuUeHTamus
BeKTOpoB E, B 1 v B aneKTpoMarHuTHOI BOJTHE B BaKyyMe
CBolicTBa  DJIGKTPOMATHUTHBIX  BOJH:  OTpPaKCHHUE,
5.25 MIPEJIOMJIEHUE, MOJISIpA3aLUs, nudpakims,
unTepdepenimsa. CKOpOCTh MEKTPOMATHUTHBIX BOJIH
5.2.6 Illkama  2JIEKTPOMAarHUTHBIX  BOJH.  lIpuMeHeHue




SJICKTPOMArdMuTHBIX BOJIH B TCXHUKE U 6BITy

5.2.7

5.2.8

HpI/IHI_II/IHBI PagruoCBA3U U TCICBUIACHUA. PaI[I/IOJ'IOKaI_[I/IH.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

TexHUYeCKHue YCTPOUCTBA: MY3bIKAJIbHBIE WHCTPYMEHTHI,
VIBTPa3BYKOBas JIUArHOCTUKA B TEXHUKE M MEIUIIMHE,
pamap, paauoNpUEMHHK, TEIEBU30P, aHTEHHA, TEIeQOH,
CBY-mreun

5.3

OIITUKA

531

5.3.2

5.3.3

[IpsimonuHEeHOE pacpOCTpaHEHUE CBETAa B OJTHOPOIHOM
cpene. Jlyu cBera

OtpaxeHue cBera. 3aKOHbI OTpaxkeHus ceeta. [loctpoenue
M300pKEHHH B TIIOCKOM 3epKajie

[lpenomnenne  cBera.  3aKOHbl — IPEJIOMIICHHMS  CBETA.

AOCOIIOTHEIH IMOKAa3aTellb IMPCIOMJIICHHA

534

5.35

5.3.6

5.3.7

[TonHoe BHYTpeHHEe oTpakenue. [IpenenbHbIi yroi moJIHoro
BHYTPEHHETO OTPAXKEHUS

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro csera. L{er
Colwuparoiue U paccewBaronye JUH3bI. TOHKas JIMH3A.
dokycHOe paccTOSHUE M ONTUYECKas CUJla TOHKOM JIMH3BI.
[Toctpoenne  u3o0paxkeHudt B coOuparommx  ©
pacceuBaromux JMH3aX. Popmyna TOHKOM  JIMH3BIL.

VYBennuenune, 1aBacMoe JTHH30HU

Hpenenm NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ OIITUKHU

5.3.8

5.3.9

Wntepdepentust  cBeta. KorepeHTHbIE  MCTOYHMKH.
VYcnoBus HaOmoleHUsT MakCUMyMOB W MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

Hudpaxnus csera. JudpakunonHas pemérka. YcioBue
HaOJIOZeHUsT TJABHBIX MAaKCUMyMOB TIpU  TaJCHUU
MOHOXpPOMATHYECKOTO  CBeTa Ha  JUQPPAKITUOHHYIO

pelmeTKy

5.3.10

[Tonsipusanus ceera

5.3.11

TexHUYECKHE YCTPOWCTBA: OYKH, Jymna, QoTroamnmnapar,

MPOEKIMOHHBIA  amnmapaT,  MHKpPOCKOM,  TeJIeCKOIl,




5.3.12

BOJIOKOHHAs ~ ONTHKA,  JU(paKIUMOHHAs  pPEIETKa,
HOJIIPOU T
[Ipaktuyeckue  pabGotbl.  M3mepenwe  mokazaTens

npenoMieHus. VccnenoBanue CBOWCTB HM300pakKeHUH B

nunH3ax. Habmronenue aucnepcun ceera

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunBI  IPUMEHUMOCTH  KJIACCUYECKOM  MEXAHMKHU.

HOCTy.]'IaTBI TEOPHUHU OTHOCUTCIIBHOCTH: HMHBAPHUAHTHOCTH

o1 MOAYJSl CKOPOCTH CBE€Ta B  BaKyyMme, MPHUHIIHI
OTHOCHUTEJIbHOCTH DUHILITEHHA
° OTHOCUTEIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeieHue
0.2 BPEMEHHU U COKPAIICHHUE TTUHBI
6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI
CBs3p Macchl C DHEprueili U HUMIYILCOM CBOOOAHOM
04 YaCTUIIBI. DHEPTHS MIOKOsI CBOOOTHON YaCTHUIIBI
7 KBAHTOBASA ®U3MKA
SJIEMEHTbI KBAHTOBOU OIITUKU
®otonsl. ®opmyina [Tnanka cBs3u 3Heprun (HoTOHA C €ro
il 4acTOTOU. DHEPrus U UMMYJIbC POTOHA
OtkpeiTe U uccnenoBanue ¢ororpdexra. Onbitel AT
712 CronetoBa. 3akoHbl poTorpdeKTa
7.1 VYpaBHenue OiHIuTeiiHa 118 (ororddexta. «KpacHas
713 rpanuna» Gorodddexra
7.14 Hasnenue ceera. OnwiTe! [1.H. JIeOGenera
7.15 XUMHYECKOE JIEVCTBUE CBETA
TexHuueckue ycrpoicTBa: (OTOIEMEHT, (OTOAATUUK,
71 coNHe4Has OaTapesi, CBETOIUO/T
CTPOEHUE ATOMA
Mopnens atoma Tomcona. OmnbiTer Pezepdopaa mo
7.2.1 MCCJIEI0BAHUIO CTPOEHUs aTroMa. [1nanetapnast Mmosiens
7.2 aToma
[Toctynate bopa. M3nydyenue u mornomieHne (HpoToHOB
1.2.2 [pu [epexoAe aroMa C OJHOTO YPOBHSA DJHEPIMHM Ha

npyroi. Buasl ciektpoB. CHIEKTp YpPOBHEHM S3HEPTUHU aTOMa




7.3

BOJIOpOJA

BosHoBbie cBoiicTBa 4yactuil. Bosnnbel nge  bpoins.

7.2.3 KopmnyckyisipHo-BOJIHOBOM IyaJu3M. Hudpaxmnus

AJIEKTPOHOB HA KpHUCTAIIIaX

CHoOHTaHHOE M BBIHYXKJICHHOE W3JIydeHHUE. Y CTPONCTBO U
124 IPUHIHUI pabOTHI JIa3epa

TexHudyeckue  yCTpPOMCTBA:  CIEKTpPaJbHBIM  aHAJIN3
125 (cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

[IpakTueckue pabotel. HaOmrogenwe nuUHEHYATOTrO
7.2.6

CHEeKTpa

ATOMHOE AP0

MeTtoapl HaOMIOACHHUST M PETUCTPALUU BJIEMEHTAPHBIX
7.3.1

4acTHULL

OtkpeiTie pamuoaktuBHOCTH. OmbITEI Pesepdopna mo

ONpEACNICHUI0 COCTaBa  PAJUOAKTUBHOIO  H3IIyYEHUSI.
732 CaoiicTBa anbda-, Oera-, ramMma-m3nydeHus. Biusnue

PaZOaKTUBHOCTH Ha KUBBIE OpPraHU3MbI

OTKpbITHE TPOTOHA U HENUTpoHA. HykioHHas Mozens saapa
7.3.3 ['eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe 4mciio

sanpa. 3oTomnsl

Anbda-pacnia. DONEKTPOHHBI M TO3UTPOHHBIA OerTa-
7.3.4 pacnag. ['amma-uznydenue. 3aKOH PaJMOAKTHBHOTO

pacnaga

DHeprus CBS3U HYKJIOHOB B sape. A nepHbie cuibl. Jlegext
7.35

Macchl siapa
7.3.6 SAnepHbie peakuuu. [lenenue u cuHTE3 suEp

SAnepusrii peaktop. TepmosinepHsiii cunTe3. [Ipodbnemsl u
7.3.7 MIEPCHEKTUBBl  AJIEPHOM DHEPreTHKU. JKOJIOTMYECKHE

ACIEKTHI AIEPHON IHEPTETUKHU

OnemeHTapHple  4yacTUlpl.  OTKpBITHE  IMO3UTPOHA.
738 dyHIaMeHTaTbHBIE B3aNMOICHCTBHS

TexHUUecKre yCTpOWCTBA: JO3UMETpP, kKaMepa BuibcoHa,
739 SJIepHBINA peakTop, aToMHasi bomba
7.3.10 [TpakTueckue paboTel. McciaenoBaHue TPEKOB YACTHIL




(o rotoBbIM (hoToTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bup 3B€3qH0r0 HeOa. Co3Be3nus, spKkue 3BE3/bI, IUIAHETHI,
X BUIUMOC ABUXKCHHUC

Conneunas cucrema. Ilmanersl 3eMHOIl  rpymnmsl.
[TnaHeThI-TUTaHTBI U UX CYTHUKH, KAPJIUKOBBIC IJIAHETHI.
Massie Tena CoJIHEUHON CUCTEMBI

Coname, ¢otochepa wu  armochepa. ConHeuHas

AKTUBHOCTb

8.4

8.5

8.6

8.7

Hctounuk sHeprun ConHua u 3B€311

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU: MACCa, CBETUMOCTb,
panuyc, Temmeparypa, HUX B3auMOcCBs3b. [luarpamma
«CHEKTPAJBHBIA KJIACC — CBETUMOCTBY». 3BE3/BI TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY

JIJIs 3BE37] TJIaBHOM IOCICA0BATCILHOCTH

Buytpennee CTpOCHHE 3BE31. CoBpeMeHHbIE

MNPCACTABICHUA O MPOUCXOKIACHUU U 3BOJIIOIHA COJ'IHI_Ia u

3BE3/1. DTAallbl )KU3HU 3BE3]1

Mneunsiii  Ilyte — Hama [amaktuka. ChoupanbHas
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3JN, Traza U
neutn. [lomoxenne u aBmwxkeHme ComHna B [amaktuke.

IInockas u C(I)epI/I‘leCKaﬂ nmoacucTemsl I amakTuku

8.8

8.9

8.10

Tuner ranaktuk. Pagvoramaktuku M KBaszapbl. YEpHBIE

ABIPBI B ApaxX raJlaKTUK

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa60ma.
PazOeranne ramaktuk. Bo3pact um pamuyc Bcenennoi,
teopuss  bompmoro  B3peiBa.  Mogxens  «ropsuen

Bcenennoi». PennkToBoe n3nyyeHue

Macmrabnast crpyktypa Bcenennoil. MertaranakTuka.

Hepeménnsie npo0i1eMbl aCTPOHOMUHU



YYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

e ®usuka. 10 kmacc. MskumeB I'.5., byxosue b.b., Corckuii H.H.; nox penakuuei
[MapdentpeBoii H.A. Akmmoneproe obmectBo «M3marensctBo «IIpocBemienne.
e @uszuka. 11 kmacc. Mskumes I'.5., byxosues b.b., Hapyrun B.M.; nox penakiuei

[TapdentbeBoit H.A. Aknnoneprnoe obmectBo «M3natenscTBo «IIpocBerieHue.






